We studied capture Eastern Coyotes (Canis latrans) from 27-585 days of age and compiled an ethogram on them. A total of 72247 15-sec samples were taken, amounting to 301 h of field time varying between 59.4-61.3 h per Coyote. A total of 540 behavioral patterns was observed amongst the 16 behaviour categories ranging from 9 (miscellaneous) to 72 (explore/ investigate) action patterns per parent category. The 16 parent categories that we believed best described and appropriately sorted the behavioural actions were resting, sitting, sitting1, sitting2, standing, traveling, explore/investigating, hunting, feeding, infantile, greeting, self play, play initiating, playing, agonistic, and miscellaneous. Exploring accounted for >31% of all of the behaviours observed with resting and sitting (combined), standing, traveling, and play as categories decreasing in order of most to least frequent. Despite some omissions in our ethogram and drift associated with its ongoing development, we believe that the large amount of data collected made it rigorous enough to be a useful guide for the species. We argue that although future research will no doubt add to and/or modify components of it, its ease of use in the field (in captivity or in the wild) and it being the first complete ethogram described for the species, make it a useful tool for future researchers.
The concept of an ethogram, also called action system (Makkink 1936) , behavioural inventory (Bekoff 1972a (Bekoff , 1978 , or behaviour pattern (Scott and Fuller 1965) , is a durable tool for analyzing vertebrate behaviour and dates back to Jennings (1906) , Makkink (1936) , Tinbergen (1959) , and Lorenz (1971) . Although there have been direct observation behavioural studies of Coyotes (Canis latrans) in captivity (Snow 1967; Silver and Silver 1969; Bekoff 1972a Bekoff , 1978 Parks 1979; Ryon 1986 ) and in the wild (Camenzind 1978; Bekoff and Wells 1981; Gese et al. 1996) , there has yet to be a standardized and complete ethogram published for the species. Except for Goodmann and Klinghammer's (1990) non-peer reviewed but detailed manual which presents a Wolf (Canis lupus) ethogram and Scott and Fuller's (1965) ethogram on Domestic Dogs (Canis familiaris) (which they compared with literature on Wolves, Coyotes and Red Foxes [Vulpes vulpes]), we could not find any other study that described a full behavioural repertoire of any other of the approximately 35 canid species (Ewer 1973; Wozencraft 1989) . Most studies examining behavioural data have focused on specific time periods (e.g., young pups/behavioural development -Bekoff 1972a -Bekoff , 1978 -Bekoff , 1989 , specific actions (e.g., social interactions -Fox 1970; Bekoff 1974; Zimen 1982) , lumping behaviours into general categories (Silver and Silver 1969; Parks 1979; Gese et al. 1996) , or describing many behavioural patterns but providing no summary or chart showing a complete ethogram (Mech 1970; Lehner 1978) . Schleidt et al. (1984) termed these "partial ethograms" and stated the importance of publishing complete ethograms on as many species as possible. In addition, Macdonald et al. (2000) underscored the significance of developing ethograms on different species by stating that without one, meaning is not fixed. As such, ethograms are vital reference material for assessing a study's conclusions (Macdonald et al. 2000) .
The objective of this paper is to describe, in detail, the full range of behavioural acts that we have observed in a captive group of five Eastern Coyotes. This ethogram is intended to be: (1) reader-friendly in format and applied and used in future direct observation behavioural studies of wild and captive Coyotes; and (2) compared with ethograms of closely related species (e.g., Wolves, Jackals [Canis sp.] and foxes) and taxa (e.g., ursids, procyonids, and mustelids: Ewer 1973 Bekoff (1974) but the large amount of data collected attempted to offset intraobserver reliability. We used focal individual animal sampling (i.e., one Coyote per 30 min bout of data collection), took instantaneous point or scan samples (Martin and Bateson 1986; Macdonald et al. 2000) every 15 sec for 30 min on the target Coyote, recorded the date, time, and weather before each observation bout took place, and noted important contextual information in between each 15 sec sampling period. By using frequent (i.e., every 15 sec) instantaneous samples, we tried to obtain an accurate approximation from continuous recording (Martin and Bateson 1986) . Thus, 120 samples per 30 min behavioural bout on a Coyote were ideally recovered. However, there were two reasons why we occasionally did not obtain 120 samples per bout: (1) a Coyote was momentarily out of sight during a particular 15 sec sampling period (usually this happened at most, once per 30 min bout); and (2) we had to stop a sampling bout earlier (e.g., rain, darkness, or some kind of disturbance that forced JGW to abandon an activity budget). We randomly chose which Coyote to conduct observations on before entering the field but attempted to evenly sample all Coyotes (i.e., each Coyote was scored every fifth time) during the study. We typically recorded behavioural data about 5 days/week and took between 1 and 4 (usually 1-2) 30 min behavioural bouts/day during daylight hours. Behaviours were also recorded on digital still and videocameras and 35-mm film cameras weekly for the duration of the juvenile period of the pups (Parks 1979) then ad lib after pups reached adulthood (one yr of age -Bekoff and Jamieson 1975) . We conducted most of the behavioural bouts during early to mid-morning (ca. 07:00-11:00 h) or between late-afternoon to early-evening hours (ca. 16:00-19:30 h); these were the times with the fewest number of people around the zoo (the zoo opened at 10:00 and closed at 16:30-1800 h depending on the time of year). Because the Coyotes were habituated to and did not react negatively to JGWs presence, he followed them around the exhibit similar to the description of Goodall's (1986) "follows" of wild Chimpanzees (Pan troglodytes) in Gombe, Tanzania. JGW made an effort not to influence the movements and/or behaviour of Coyotes by minimizing his movement in the exhibit. This was especially important because the Coyotes would follow him around the exhibit when he interacted with them but would generally ignore him when he was standing erect and writing on a clipboard (J. Way, unpublished data) . "Following" was a necessary technique to use on the Coyotes because there was not a single observation spot outside the exhibit where the Coyotes could reliably be seen all of the time (i.e., many times trees and shrubs concealed the Coyote under observa-tion). Besides the senior author's presence, other human contact was kept to a minimum before and after each sampling period to avoid humans affecting Coyote behaviour. Context was a critical variable with respect to the Coyotes' response to human behaviour. For example, they generally ignored people (unless very loud) on the public path but would intently watch and/or bark at staff members that were behind (i.e., the opposite side of the public path that was off-limits to non-employees) or approaching their exhibit. Accordingly, zookeepers did not enter the exhibit to feed the Coyotes when JGW interacted with them. Despite these precautions there were no doubt many instances where Coyotes changed their activity in response to a person's (public or staff) presence -sometimes even when a person simply walked by their exhibit area. Similar instances of Coyotes shifting their behaviour because of the presence of people have been documented in areas where wild Coyotes inhabit urbanized areas (Way 2001 ). We attempted to mitigate these factors by increasing the total size of the pool of sample bouts.
We entered all of the data into an excel spreadsheet. First, we entered the raw data into the spreadsheet. Then we alphabetized that data in order to group similar behaviours for each budget. Next we summed the frequency of each distinct behaviour observed. Finally we entered those summed values into a separate file (for each Coyote) that had our developing ethogram. Due to the large amount of data and behaviour sequences in our ethogram (Table 1) , properly entering and compiling data were critical parts of this ethogram's creation. Behavioural actions or patterns (denoted as subcategories in Table 1 ), as defined by Scott and Fuller (1965) , were grouped into "parent" categories, or behavioural complexes as described by Schleidt et al. (1984) , or behavioural systems, as noted by Scott and Fuller (1965) , based on motivational context and activity observed (Parks 1979) .
In our ethogram, we organized the categories and the behavioural actions within each of the complexes generally on a scale from less to more active or intense an activity, then from solitary to group-oriented activities. Notable exceptions were feeding, which was grouped next to hunting for obvious reasons, and self play, which was grouped close to social play but was of a solitary endeavor. The 16 parent categories that we believed best described and appropriately sorted the behavioural actions were resting, sitting, sitting1, sitting2, standing, traveling, explore/investigating, hunting, feeding, infantile, greeting, self play, play initiating, playing, agonistic, and miscellaneous. There were instances (especially early in our study when we were working on differentiating different behavioural actions) where a Coyote was engaged in an activity but we could not describe, other than in a general category, what the Coyote was doing. When this occurred (e.g., when a Coyote was behind trees and was only partially observed) we simply classified the behaviour in its parent category, so that we could at least provide a coarse description of a Coyote's behaviour at a given 15 sec interval (Table 1) .
We calculated the percentage that each behaviour pattern was observed and added all within a parent category to examine the relative frequency that each behavioural complex/system occurred (Table 1 ). In addition, we used the ages (in days) of the Coyotes to denote the first time that each behaviour was observed, with day 27 (14 April 2002) being the beginning point -i.e., the date we first did an ethogram on a Coyote. We want to stress here that although we report both the percentage of each behaviour observed and the age that each behaviour was first recorded for comparison purposes (Table 1) , the purpose of this manuscript is to describe the ethogram that we developed. We will more thoroughly analyze these data in future manuscripts.
Results and Discussion
The ethogram that we developed on the Eastern Coyote is presented as Resting (RE) occurred when a Coyote was lying down with its head on the ground. Sitting (SIT) was classified as sitting down either on rear or all four legs; this category was subsequently divided into sit1 (SIT1) and 2 (SIT2). SIT1 was noted when a Coyote was sitting down on all four legs; in other words, it was almost lying down but it had its head up. SIT2 was when a Coyote sat on its rear legs but its front legs were up in standing-like position. It was difficult to always reliably determine what the motivation was for a Coyote in the aforementioned positions. For example, a Coyote frequently sat in SIT1 position to sniff the ground. Because the animal was in a resting-like position we believed that it was important to separate these activities from explore/investigate activities where the animal was active (i.e., at least in a standing position). Similarly, it was sometimes difficult to understand the motivational context when an animal was just standing (ST) and performing routine activities. Thus, we developed a category for just standing activities.
Any of these categories could always be lumped together or put into different or new categories if the need arose -but the opposite cannot occur if the behaviours are not split into discrete actions at the outset (Bekoff 1972b) . For example, SIT1 Alt and SIT1 Alt Pt were very similar except for the panting involved. Although we could have easily combined these categories we thought that keeping them separated would allow us to potentially analyze this difference in the future (e.g., the level of panting on hot versus cold days).
Resting and sitting behaviours were observed quite frequently and accounted for >23% of all of the ethogram despite the Coyotes generally being much more 2006 WAY, SZUMYLO, and STRAUSS: AN ETHOGRAM ON CAPTIVE EASTERN COYOTES TABLE 1. Ethogram on eastern Coyotes: "Age" refers to the age of the Coyotes (in days) when a behavior was first observed (data collection began on day 27 for Lupe and day 33 for others); "%" refers to the percentage of each behavioral pattern observed relative to the total number of samples (spot fixes) taken; a zero signifies that the behavior was either never recorded for a Coyote(s) or was <0.0049% (i.e., not rounded up to 0.01%); and letters in parentheses refer to abbreviations from the previous word(s) or phrase(s Step Stepping to one side with front legs 548 0.01 559 562 0 548 549 0.01 0.01 0.00 0.02 0.01
Step alt Same as above but while alert -usually done to get a better view Step sn Stepping to side with front legs while sniffing; formerly classified as wk sn but documented more often after this study active in JGW's presence than other times of the day (Stone Zoo Keepers, personal communication). Traveling T was defined as a Coyote moving with purpose from one place to another (i.e., from point A to point B). A Coyote, when traveling, would move in a straight line and would waste little energy investigating other objects until it reached its destination. This differed from explore/investigate E/I activities, where animals were characterized by actively sniffing objects or other Coyotes, digging, and moving around in a non-direct way in order to explore their surroundings. E/I behaviour is typically not described in the literature for canids (but see Scott and Fuller 1965) yet was an important activity that our Coyotes engaged in, by far the most frequently of any parent category (Table 1; 32% of activity). The difference between explore/investigate and traveling activities would be interesting to compare between wild and captive canids. The captive Coyotes that we studied were very active but did more exploring then traveling because of the relatively small area that they lived in. Conversely, Coyotes in the wild routinely have to traverse their home ranges (Camenzind 1978; Gese et al. 1996; Way 2000) and potentially might do more traveling than exploring.
Hunting (HU) behaviour was classified when a Coyote was actively trying to catch/kill another object. Many small mammals and birds entered their enclosure, giving the Coyotes the opportunity to hunt (although we occasionally gave them live chicken chicks, we never scored the Coyotes when they were killing them). Additionally, when a Coyote was attempting to ambush a conspecific, we also classified this as hunting because its intentions were very similar to hunting prey: i.e., body very alert and focused, in a crouched position, and rushing at its intended target. Furthermore, different results occurred after an ambush; e.g., no social interactions occurred (i.e., both individuals walked away from one another), a play initiation was given once the ambusher got within close range of the Coyote, play immediately started, or fighting or agonistic behaviour ensued. Parks (1979) classified "ambushing" as a separate category in her thesis but perhaps the larger size of the exhibit in which we studied our Coyotes allowed us to detect the similarity to hunting.
Feeding was simply associated with ingesting something. Although we documented our Coyotes feeding (FE) we attempted to avoid conducting behaviours around any type of feeding time (e.g., we did not do a behavioural bout when dog chow was just placed out or when meat, rats or mice were just given to them) to avoid biasing the data.
Infantile (IN) behaviours were associated with neonatal contact as described by Parks (1979) , but we also included licking/grooming one another. Because the Coyotes were in contact with other Coyotes, we believed that this was an important division for a parent category even though other behavioural complexes, such as resting, sit1 and sit 2, are included in this category. These behaviours were intermittently seen 282 THE CANADIAN FIELD-NATURALIST Vol. 120 throughout the 18 months of observation when Coyotes would occasionally sleep on one another (especially on rainy days) or one Coyote would lick another but was not greeting it. A licking Coyote appeared to be grooming the recipient, which made it hard to place into any other category (i.e., it was doing more than simply greeting another Coyote). Greetings (GR) were classified when non-agonistic and/or non-play interactions occurred between ≥2 Coyotes. Zimen (1982) classified many of these behaviours as neutral social contacts but we separated Zimen's descriptions of sniffing other Coyotes and left them in the explore/investigate category because the motivation was not always clear (e.g., was sniffing another Coyote a social contact or just a Coyote curious to smell another one?). Simply put, when both Coyotes licked and/or had muzzle contact with each other and/ or wagged their tails in excitement to see one another, then we classified this as a greeting.
We used Bekoff's (1972a,b) definition of "play" to define our category, where play was the behaviour that was performed during social interactions in which there was a decrease in social distance between the interactants, and no evidence of social investigation or of agonistic or passive-submissive behaviours on the part of the members playing, although these actions may occur as derived acts during play (e.g., passive submission during a play bout). Bekoff (1974) also classified play as: (1) incorporating various contexts into unpredictable temporal sequences; (2) preceded by a metacommunicative signal (which we have a separate category for: i.e., play intitiation); (3) certain actions are repeated and performed in an exaggerated manner; and (4) the activity appears pleasurable to the participants: a play face (wide open jaws and eyes) is apparent.
We also included the numerous role reversals in this category where more dominant Coyotes allowed lower ranked Coyotes to pin them to the ground; this was never documented during agonistic displays. Bekoff (1974) includes a description of this occurring amongst western Coyotes but does not delineate it as part of classifying play. Additionally, we separated play initiation from play because the attempter was not always successful in initiating play during an attempt; i.e., they appeared to be two separate categories. We observed many play initiation-like (e.g., approach/withdraw and general movements) behaviours occurring during play, but because they happened during play we kept them in this category; i.e., play was already initiated. Self play (PS) was similar to play but when a Coyote was by itself. Altogether, play-like sequences accounted for ca. 10% of all observations (Table 1) .
Agonistic (AG) behaviours were classified as aggressive acts associated with conflict where there were clear acts of dominance and submission or where growling or fighting was observed (Fox 1969; Scott and Fuller 1965; Zimen 1982) . About 2% of all activities were aggressive, especially towards the end of the study when Coyotes were separated. Finally, a miscellaneous (MISC) category was one where we could not classify the behaviour pattern into any of the other parent systems; these were very infrequent (Table 1) .
Despite the large number of behavioural patterns described herein, there are some important omissions in our ethogram. First, because the Coyotes were all siblings and were young adults (18 months) when the study ended, we did not notice any sexual/reproductive behaviours (although it was witnessed during their second winter: J. Way, unpublished data). Future ethograms should add this behaviour as a separate (parent) category much as Scott and Fuller (1965) , Zimen (1982) , and Goodmann and Klinghammer (1990) did with their respective ethograms. Second, because the Coyotes were taken from the wild at 25 days of age, we missed many basic neonatal behaviours, such as crawling and nursing (Scott and Fuller 1965; Scott 1967; Parks 1979) . Third, because the Coyotes were all siblings and of the same age, we could not document any adult-pup interactions such as epimeletic behaviours, i.e., the giving of care (Scott and Fuller 1965) . However, many times we did document et-epimeletic behaviours where the Coyotes were soliciting or calling for care where they would whine, wag their tails for a greeting (with JGW and/or another Coyote), and lick one another. Fourth, the full range of hunting behaviours (e.g., killing/biting prey) was not documented mainly because of the rarity of observing a kill -especially during the 15 sec intervals when we recorded data. Finally, there were some different behavioural actions that we could have added but simply did not because of the sheer volume of our ethogram. For example, under infantile behaviour we have sit1 and sit2 although we do not note if their eyes are open or closed. Because both examples were rarely observed, this was a minor detail in the overall scheme of Table 1 , but it does illustrate the arbitrarily defined nature of any ethogram (Schleidt et al. 1984) , no matter how simple (i.e., the parent categories) or complex (i.e., the behavioural actions) it is. Also, we thought that sit1 and sit2 were logical separations due to the noticeably different body positions; however, we theoretically could have had many more sitting positions based on a combination of head, body, and leg positions.
Although we attempted to be consistent with our behavioural classifications, there was no doubt that drift occurred in our categorizations (MacDonald et al. 2001) . For example, many of the behaviours occurred well before first noted on Table 1 . Although usually very similar to other categories (for example E/I wk sn and E/I st sn versus E/I step sn; Table 1 ) a new category randomly created during the study certainly introduces a bias to the finally tally of percentages in Table 1 . However, the goal of this study was to produce an end product (i.e., the ethogram) even at the expense of being consistent throughout -i.e., there was no available model of a typical ethogram on wild canids. Also, a number of simple, but newly recorded, behaviours occurred after the study concluded. For example, E/I step sniff became much more frequent no doubt because of the new category described not because a Coyote just started doing that action pattern. Also, stand step alert and stand alert move head were described soon after this ethogram was finalized (J. Way, unpublished data). Although these were commonly recorded after the Coyotes were separated they were not described herein. That being said, we believe that the ethogram is largely complete and that these slight nuances are offset by our rationale of producing the ethogram when all five Coyotes were housed together (i.e., before they were permanently separated) and the fact that the main categories would stay virtually identical even with these changes.
The categories that we created are intended for ease of use in the field where a researcher can simply note the major behavioural system observed and the behavioural pattern associated with it. One advantage of this ethogram is that it is in discrete units (i.e., the behavioural patterns). However, data could always be lumped together (i.e., into general behavioural systems or ≥2 behavioural patterns could potentially be combined into one action) if the data/list are unmanageably large (e.g., when studying wild Coyotes). The disadvantage of merging behaviours into more broad groupings is that parent categories or lumped behavioural patterns can never be split back into more distinct behavioural patterns if not done at the outset; as Bekoff (1972b) indicated, this would cause data to be irreversibly lost.
The previous studies that have described canid behaviours were quite variable (Scott and Fuller 1965; Silver and Silver 1969; Bekoff 1972a; Parks 1979; Zimen 1982 ) so we basically combined data/categories from all of these studies and made modifications or additions as needed in order to try to create an accurate yet practical guide for researchers studying canids in the field. Future research should try to generate similar ethograms for other species and should continue to modify and/or expand our list if new behavioural actions are found with Coyotes. Analyzing ethograms of closely related species may be one technique to effectively discriminate between them (e.g., Western Coyotes, Eastern Coyotes and Wolves - Silver and Silver 1969; Bekoff 1978) .
